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TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of new plasma concentration. 


BACKGROUND: 
The following equation can calculate the new plasma concentration: 


C(t) =O ec bat 
Where: 


e C(t) isthe concentration at time t 
e Co is the initial concentration 

e tistime 

* ka is the elimination rate constant 


SOLUTION: 

Step 1: Determine CrCl. 

Croci — (140-age)-weight(kg) 1.2 
= en a? a 


CrCl 
CrCl = 188.2 mL/min 
=11.2 L/h 


Step 2: Calculate ker. 


cl 
Gael 


11.29 L/h 
13 


ka = 0.0918 ht 

Step 3: Identify the time to reach 25 mg/L. 

C(t) = Co - et 

25 mg/L = 30 mg/L + e 908 K+ 

t=1.986 h 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 1.986 ma/L 


— (140—25)-60 kg1.2 
= =I 


ka= 


Question # 52 


1D: 58697 
Notanswered 


Fag question 


RATIONALE: 
Correct Answer: 


* 1.986 h - The calculated time required to reach the new Cp is 1.986 h. 


Incorrect Answers: 
* 0.119 h - The calculated time required to reach the new Cp is not 0.119 h. 
* 0.203 h - The calculated time required to reach the new Cp is not 0.203 h. 
* 1.990 h - The calculated time required to reach the new Cp is not 1.990 h. 


TAKEAWAY/KEY POINTS: 
The following equation can calculate the time required for a new Cp: C(t) = Co - e ka? 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 1.986 h 


Calculate Cmin,, 


Given: 


Rac 


Select one: 
3.190 mg/L% 
7.104 mg/L * 
3.025 mg/L % 
7.026 mg/L¥ 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of Cimin,.- 
BACKGROUND: 
The Cmin,, can be calculated from Rac. Where: 


Ree 
fracCmin,,Cmin, 


° Rac = 
ka 


cdot 
fracll — ctau 


RATIONALE: 
Correct Answer: 
e 7.026 mg/L - The calculated Cmin,, is 7.026 mg/L. 


Incorrect Answers: 


© 3.190 mg/L- The calculated Cmin,, is not 3.190 mg/L. 


© 7.104 mg/L- The calculated Cmin., is not 7.104 mg/L. 


© 3.025 mg/L - The calculated Cmin,, is not 3.025 mg/L. 


TAKEAWAY/KEY POINTS: 
The Cmin,, can be calculated from the equation 


Rac = 


Question #: 53 


1D: 38897 
Not ancwered 


Flag question 


SracUmin,,Umin, 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 7.026 mg/L 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A drug has an unbound fraction in plasma of 0.75 and it is renally cleared. 500 mg of this drug is 
administered intravenously to UR, a 25-year-old, 55 kg female. 


Given: 


AUC = 35 mg*h/L 

Cardiac output = 85 mL/min/kg total weight 
Qkiciney = 20% of cardiac output 

Hematocrit = 0.45 


What is the renal extraction ratio? 


Select one: 
0.015 X 
0.253 X 
0463 ¥ 
0.019 X. 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of renal extraction ratio. 


BACKGROUND: 


Clrenat 


The following equation can calculate the renal extraction ratio: E = ee 
enar 


SOLUTION: 

Step 1: Calculate renal clearance by using the given dose and AUC values. 
— Dose 

Clrenal = 300 


— _300mg 
ClRenai = 35 mgh/L 


Clrenai = 14.29 L/h 

Step 2: Determine renal blood flow by using given cardiac output values. 

Q Renai = 0.20 x CO x (1 — hematocrit) (where CO represents cardiac output) 
Q Renai = 0.20 x (Soper x 55 kg) 

Qrenal = 935 mL/min x (1 — 0.45) 

Qrenat = 514.25 mL/min 

Step 3: Convert to L/h. 


= mL ib 60 = L 
QRena = 514.25 TE x soph x Son = 30.855 4 
Step 4: Identify renal extraction ratio by using calculated renal clearance and blood flow. 
EB = ma 
Firat 
_ 14.29 L/h 
E= 855 L/h 
E = 0.463 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 0.463 


RATIONALE: 
Correct Answer: 


e 0.463 - The calculated renal extraction ratio is 0.463. 


Incorrect Answers: 


Question #: 54 


1D: 58692 


Notanswered 


e u.v» - ine caicuiatea renal extraction ratio Is NOT U.U 13. 
e 0.253 - The calculated renal extraction ratio is not 0.253. 


e 0.019 - The calculated renal extraction ratio is not 0.019. 


TAKEAWAY/KEY POINTS: 


Clrenat 


The following equation can calculate the renal extraction ratio: E = D 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 0.463 


Which process(es) is/are occurring in the kidney? 


Select one: 
Secretion % 
Filtration * 
Filtration and secretion ¥ 
Reabsorption ® 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To identify the excretion mechanism in the kidney based on MaxGFR and renal clearance value. 


BACKGROUND: 


The underlying mechanism of action of excretion by the kidney can be identified by MaxGFR and renal 
clearance value. SOLUTION: 

Step 1: Calculate MaxGFR by using the given unbound fraction and convert it into L/h. 

MaxGFR = fu - 120 mL/min 

MazGFR = 0.75 x 120 mL/min 

MazGFR = 90 mL/min 

MazGFR = 5.4 L/h 

Step 2: Determine renal clearance by using the given dose and AUC. 

Clenat = Fee 


— _ 500mg 
ClRenal = 3 mgxh/L 


ClRenal = 14.29 L/h 


<- Clrenat > MaxGFR 
filtration and secretion are both occurring. 


Answer: Both filtration and secretion are occurring. Reabsorption is not occurring because MaxGFR is less 
than Clrenal 


RATIONALE: 
Correct Answer: 


e Filtration and secretion - Both filtration and secretion are occurring. 


Incorrect Answers: 
* Secretion - Both filtration and secretion are occurring. 
© Filtration - Both filtration and secretion are occurring. 


* Reabsorption - Reabsorption is not occurring because MaxGER is less than Clrenal. 


TAKEAWAY/KEY POINTS: 


Both filtration and secretion are occurring. Reabsorption is not occurring because MaxGFR is less than 
Clrenal. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: Filtration and secretion 


Question # 55 


10338727 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Noanne 
fisoquestion AJ, a 22-year-old, 63kg male, is administered 500mg ciprofloxacin via IV bolus. It is eliminated via the 
= liver and kidneys. A plot of plasma concentration vs time gives an AUC of 27.12 mg*h/L. 
| | Gen 
ty2 = 9 hours 
fe = 0.7 
fm = 0.3 


Cardiac output = 85 mL/min/kg total weight 
Qkidney = 20% of Cardiac Output 

Quiver = 25% of Cardiac Output 

Hematocrit = 0.45 


Determine the Etiver. 


Select one: 
0.1254 
0.417 X 
0.069 * 
0.230 X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of the hepatic extraction ratio. 


BACKGROUND: 
The hepatic extraction ratio can be calculated by the following equation: 
E= 

fracClyHepaticQ Hepatic, 


:plasma 


Where: 
e Clis the hepatic clearance 


© Q is the hepatic blood flow 


SOLUTION: 

Step 1: Calculate total clearance using the dose and given AUC. 
Clrotat = 

fracDoseAUC 


Clrotat = 
frac500 27.12 

:mgfracmg L 

edoth 

Clrotai = 18.44 
: L/h 
Step 2: Determine the hepatic clearance rate. 
Clitepatic = 18.44 
: L/h 
edot0.3 
OlHepatic = 5.532 
:L/h 
Step 3: Calculate hepatic blood flow. 
Q Hepatic, = [0.25 


plasma 
cdotCO] 
cdot[1 — Het] 
Q Hepatic, = [0.25 
:plasma 
cdot(85 
fracmL/minkg 
: total 
: body 


: weight 


cdot63 

: kg) 

edot[1 — 0.45] 

Ores SRM 
plasma 

: mL/min 

Q Hepatic, = 44.18 


:plasma 

: L/h 

Step 4: Calculate the liver extraction ratio. 
E= 

fracCl Hepatic Q Hepatic, 


plasma 
E= 
frac5.53244.18 
: L/h: L/h 
E=0.125 


RATIONALE: 
Correct Answer: 


© 0.125 - The calculated Eviver is 0.125. 


Incorrect Answers: 
* 0.417 - The calculated E,jyer is not 0.417. 
* 0.069 - The calculated Eyer is not 0.069. 
© 0.230 - The calculated Eyer is not 0.230. 


TAKEAWAY/KEY POINTS: 
The following equation can be used to calculate the hepatic extraction ratio: 


fracCl Hepatic Q Hepatic, 


:plasma 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


125 


The correct answer is: 


Question #: 56 


ID: 58728 Determine the mean residence time. 


Not answered 


FP Select one: 

(Gera reene) 3418h X 
1289h X 
3.841h X 
12.98 hw 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of mean residence time. 


BACKGROUND: 
The following equation can be used to calculate the mean residence time: 
MRT =~ 


SOLUTION: 
Step 1: Calculate the elimination rate constant. 


